Multidimensional stopped-flow photometry monitoring initial processes of platelet activation.
A group of initial processes in platelet activation, consisting of a platelet shape change, an intracellular calcium mobilization, a calcium efflux, and a membrane fluidity (mobility) change, has been examined in rabbit platelets by a multidimensional stopped-flow method with light scattering, light transmission, and fluorescence measurements. It was found that a 90 degrees light scattering change and internal calcium release (monitored in terms of chlortetracycline fluorescence) take place after a short lag (5 s at 25 degrees C and 2 s at 37 degrees C) following activation by thrombin. The duration of the lag was the same in both cases. During the initial lag period, a rapid increase in platelet membrane fluidity (mobility) was observed by the use of pyrene excimer fluorescence. These results suggest that the intracellular calcium mobilization and the shape change are triggered by the same rate-determining step, and increase in membrane mobility may play some role in the initial stage of platelet activation before intracellular calcium mobilization occurs.